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x-archive-meta-abstract: The problem of interaction in multidimensional contingency tables is investigated from the viewpoint of information theory as developed by Kullback. The hypothesis of no rth-order interaction is defined in the sense of an hypothesis of generalized independence of classifications with fixed  rth order marginal restraints. For a three- way table, with given cell probabilities ?ijk, the minimum discrimination information for a contingency table with marginals Pij., P.jk, and Pi.k is given by the  set of cell probabilities [Equation not included] where aij, bjk, and cik are functions of the given marginal probabilities, that is, In [Formula not included], representing no second-order interaction. The minimum discrimination inlormation statistic, asymptotically distributed as X2 with appropriate degrees of freedom is [Equation not included] where xijk are the observed cell frequencies and xijk* are the no interaction cell frequencies uniquely  determined by a simple convergent iteration process of the marginals on [symbol]ijk. For lower order marginal restraints the usual independence hypotheses are generated when [symbol]ijk are taken to be the cell probabilities under uniform distribution. It is shown th at the set Pijk* satisfies definitions of no second order interaction in a 2x2x2 table given by Bartlett and no interaction in a rxsx t table by Roy and Kastenbaum, and is also related to that given by Good. Results of application to the analys is of some classical three-dimensional contingency tables are given, together with full details for two four-dimensional examples.
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